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Introduction
Spinal (subarachnoid) anesthesia is a widely used general purpose anesthesia. However, serious complications, such as intracranial subdural hemorrhage, can rarely occur [1] . The incidence of intracranial subdural hemorrhage after spinal anesthesia has been reported to be one in 500,000 [2] . In a literature review, 35 cases were identified and most had a chronic course with onset after a postdural puncture headache [1] . We report a case of acute onset of an intracranial subdural hematoma without trauma five days after spinal anesthesia.
Case presentation
A 73 year-old Japanese woman underwent arthroscopic surgery of the knee for a torn medial meniscus. She had a surgical history of excision of a right frontal meningioma 11 years ago. She was receiving medications for hypertension and hyperlipidemia. She had no history of trauma, headache or coagulation abnormalities.
From around four years before presentation to our center, our patient started to experience right knee pain and was treated at her local hospital with intra-articular injections of hyaluronic acid and physical therapy. She was referred to our center because of deterioration of pain and a catching sensation on the medial side of her right knee joint. Examinations at presentation detected pain from the medial side to the popliteal region of her right knee joint, a restricted range of motion to -10 degree extension and 110 degree flexion and a positive McMurray test. A plain radiograph showed findings of osteoarthritis. Magnetic resonance imaging (MRI) revealed a degenerative tear of the medial meniscus. Arthroscopic surgery was scheduled and our patient was admitted.
Anesthesia and intraoperative course
Spinal anesthesia was conducted by puncturing the L4-5 space with a 26-gauge spinal needle and injecting 2.3 mL of 0.5% isobaric bupivacaine. The puncture was successful on the first attempt, and the course of anesthesia was without incident. During surgery, arthroscopic examination showed wear of the articular cartilage and a degenerative tear of the medial meniscus; partial excision of the medial meniscus was conducted. Her intraoperative vital signs were normal and the surgery was completed uneventfully. The operation time was 87 minutes. At discharge from the operation room, her sensory block region was below the 10 th thoracic vertebra.
Postoperative course
Our patient used a wheelchair one day after the operation and started physiotherapy on her third postoperative day. There were no symptoms of a postdural puncture headache, and the postoperative course was uneventful. On the fifth postoperative day, our patient started to have a headache with vomiting at 6 a.m. while defecating in the toilet. The severe headache persisted even in a supine position, and her blood pressure was 232/103 mmHg. Pentazocine was administered for the headache. Our patient appeared somnolent but showed no definitive paralytic symptoms. At 9 a.m., a computed tomographic (CT) scan was performed, which showed a subdural hematoma from her left frontal to temporal region. The greatest thickness of the hematoma was 1 cm, and a slight midline shift was observed ( Figure 1A ). MRI performed consecutively did not show an aneurysm, only the subdural hematoma. The size of the hematoma did not change on CT examinations performed six hours and 24 hours later.
Our patient was treated conservatively with blood pressure control, administration of a hemostatic agent and bed rest. Her headache was resolved after seven days of rest. On day 12 after onset, a CT scan showed that the hematoma had reduced in volume and in density ( Figure 1B) , indicating hematoma absorption. Rehabilitation was restarted from the 13 th postoperative day. A CT scan one month later showed further reduction in the volume of the hematoma ( Figure 1C ). On the 49 th postoperative day, our patient had no subjective symptoms and was discharged.
Discussion
Postdural puncture headache is the major complication observed after spinal anesthesia. The symptom may be aggravated by a change in posture and is accompanied by other symptoms such as nausea, vomiting, and vertigo [3] . The headache is postulated to be caused by tension in the intra-and extracranial nerves and blood vessels associated with cerebrospinal fluid leak, and vasodilation due to the compensatory increase of intracranial pressure [4] . Intracranial subdural hemorrhage is also reported to occur as a result of dilatation and traction of the thin bridging vein in the wall, resulting in rupture [5] . Furthermore, Rocchi et al. [6] reported a case of intracranial and intraspinal hemorrhage after spinal anesthesia. They suggested that multiple attempts for spinal anesthesia most likely cause rupture of the spinal vessels, either directly or indirectly by inducing differential pressure changes between the cerebrospinal fluid and intravascular spaces; however, definite mechanisms are not completely understood. In the present case, the headache occurred while our patient was in the toilet on day 5 after surgery. It is possible that low cerebrospinal fluid pressure without headache already existed after anesthesia, and straining during defecation increased the venous pressure, resulting in rupture of the vein and the onset of subdural hemorrhage.
Nakanuno et al. [7] studied 69 cases of intracranial subdural hematoma after dural puncture for the purpose of anesthesia, diagnosis or treatment, and reported that the major onset symptom was non-postural headache 
often associated with neurological symptoms such as consciousness disorder, vomiting, hemiplegia and diplopia. They classified the duration of headache until subdural hematoma into three patterns: a headache that occurred early (within four days) after dural puncture and persisted with subsequent onset of subdural hemorrhage; a headache that occurred early after dural puncture that disappeared or was alleviated transiently but reappeared and was aggravated, followed by onset of subdural hemorrhage; and a headache that did not occur early after dural puncture but appeared later with onset of subdural hemorrhage. In their study, the first pattern was found in 47% (33 cases), the second in 44% (30 cases) and the third pattern in 6% (4 cases); 3% (2 cases) were unknown. Most of the cases had a headache early after the dural puncture. The third pattern, with acute onset and no early stage headache, as was observed in the present case, was rare.
Amorim et al. [1] reported two cases of intracranial subdural hematoma after spinal anesthesia and reviewed a total of 35 cases in the literature, including their own cases. The duration from symptom onset to diagnosis ranged from four hours to 29 weeks (mean 22 days). Only four of 35 cases were diagnosed within one day of the appearance of acute symptoms, and onset was on the day of anesthesia in all four cases. In the other 31 cases, the headache preceded the development of intracranial subdural hemorrhage and the diagnosis was established after a prolonged period. Four of the 35 reviewed cases developed neurologic sequelae and four died. None of the reviewed cases showed a similar course to our case: no early symptoms after spinal anesthesia and acute onset after the fifth postoperative day. Therefore, attention has to be given to the possibility that intracranial subdural hematoma may develop acutely without preceding symptoms in the early postanesthesia stage.
Conclusion
In patients with a persistent headache following dural puncture, where the headache persists even in a supine position or nausea occurs abruptly, CT or MRI of the brain should be performed. Am intracranial subdural hematoma may have a serious outcome and is an important differential diagnosis for headache after spinal anesthesia.
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